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Dear Mr. Plishner:

The purpose of this report is to assess potential short-term noise and vibration impacts resulting from
development of the Avion Project (project) located in the city of San Diego, California. The project site was
previously analyzed as Southeast Perimeter Parcel C in the Black Mountain Ranch (Subarea I) Subarea
Plan EIR (96-7902) (Subarea Plan EIR). Because the project would be consistent with the Transportation
Phasing Plan for the Subarea Plan, implementation of the project would not result in new operational
impacts associated with noise. However, the currently proposed project would require construction and
blasting activity that was not previously analyzed. Consequently, this focused Noise Analysis analyzes
short-term impacts associated with construction. The analysis of impacts is based on standards established
in the City’s Municipal Code, the County of San Diego Consolidated Fire Code (County Fire Code), the

U.S. Bureau of Mines, and the U.S. Fish and Wildlife Service.

1.0 PROJECT DESCRIPTION

The project site consists of a 41.48-acre parcel of undeveloped land located in the northern part of the City of
San Diego, approximately 1.2 miles west of Interstate 15 (Figure 1). Carmel Valley Road/Bernardo Center
Drive is located approximately 0.6 mile to the north, and Black Mountain Road is located approximately

1.4 miles to the west. Heritage Bluffs, a new residential development currently under construction, abuts the
northern edge of the property. Future access would be provided at the northeast corner of the project site via
Winecreek Road. Land uses surrounding the project site include a portion of the Black Mountain Open Space
Park to the west, east, and south, Heritage Bluffs residential development to the north, and additional Black
Mountain Open Space Park open space lands to the northwest (Figure 2).

The project would develop 84 detached multi-family residential units and associated infrastructure (i.e.,
private drives sewer, water, etc.), which would be consistent with the land use identified for the project site
(Southeast Perimeter Parcel C) in the Subarea Plan EIR. Project density on-site would be less than what
was assumed and analyzed for the property under the Subarea Plan EIR, and the project would transfer the
remaining density (14 market-rate units and 19 affordable housing units) to the Black Mountain Ranch
North Village Town Center, pursuant to the density transfer allowances established by the Subarea Plan.
Consequently, the project would be consistent with the Transportation Phasing Plan for buildout of the
Subarea Plan.

Based on initial site investigations, non-rippable rock was found in a majority of the cut locations (see
Figure 3) and would therefore require blasting during the subgrade rock removal stage. The blasting
operations required for the project site would be similar to those conducted at the adjacent Heritage Bluffs
site to the northeast.
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Blasting operations would require the drilling or hammering of small holes into the rock in a pattern that
allows each hole to remove a small amount of rock. This analysis assumes the use of a mounted impact
hammer and a drill rig. The area around the blast site would be watered the day before and the morning of
the blast in order to dampen the dust.

In order to comply with the County of San Diego Fire Code, the blasting contractor would calculate and use
only the amount of explosive in each of the small holes necessary to break the rock around each hole while
crushing the rock for removal. The explosive would be detonated at each hole in a sequence with at least

8 milliseconds delay between charges to limit the total amount of vibration generated by the explosive fire at
any one time. The blasting orientation would also be controlled in such a way that fractures and the energy
from each blast would move the rock towards a hole that has already been cleared, limiting the containment
of the explosive and reducing potential vibrations at nearby structures. Another factor the blasting
contractor can use to limit vibrations from blasting includes timing of energy release, i.e., the delay between
each charge.

2.0 FUNDAMENTALS OF NOISE AND VIBRATION

2.1 Fundamentals of Noise

Sound levels are described in units called the decibel (dB). Decibels are measured on a logarithmic scale that
quantifies sound intensity in a manner similar to the Richter scale used for earthquake magnitudes. Thus, a
doubling of the energy of a noise source, such as doubling of traffic volume, would increase the noise level by
3 dB; a halving of the energy would result in a 3 dB decrease. However, human perception of noise has no
simple correlation with acoustical energy. A change in noise levels is generally perceived as follows:

3 A-weighted dB [dB(A)] barely perceptible, 5 dB(A) readily perceptible, and 10 dB(A) perceived as a
doubling or halving of noise (California Department of Transportation 2013).

In technical terms, sound levels are described as either a “sound power level” or a “sound pressure level,”
which while commonly confused are two distinct characteristics of sound. Both share the same unit of
measure, the dB. However, sound power, expressed as Lyw, 1s the energy converted into sound by the source.
As sound energy travels through the air, it creates a sound wave that exerts pressure on receivers such as an
ear drum or microphone, the sound pressure level. Sound measurement instruments only measure sound
pressure, and limits used in standards are generally sound pressure levels.

The human ear is not equally sensitive to all frequencies within the sound spectrum. To accommodate this
phenomenon, the A-scale, which approximates the frequency response of the average young ear when
listening to most ordinary everyday sounds, was devised. When people make relative judgments of the
loudness or annoyance of a sound, their judgments correlate well with the A-scale sound levels of those
sounds. Therefore, the “A-weighted” noise scale is used for measurements and standards involving the

human perception of noise. Noise levels using A-weighted measurements are designated with the notation
dB(A).

The impact of noise is not a function of loudness alone. The time of day when noise occurs and the duration
of the noise are also important. In addition, most noise that lasts for more than a few seconds is variable in
its intensity. Consequently, a variety of noise descriptors has been developed. The noise descriptors used for
this study is the equivalent noise level (Leg). The Leq is the equivalent steady-state noise level in a stated
period of time that is calculated by averaging the acoustic energy over a time period; when no period is
specified, a 1-hour period is assumed.

Sound from a localized source (approximating a “point” source) radiates uniformly outward as it travels
away from the source in a spherical pattern, known as geometric spreading. The sound level decreases or
drops off at a rate of 6 dB(A) for each doubling of the distance.
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Traffic noise is not a single, stationary point source of sound. The movement of vehicles makes the source of
the sound appear to emanate from a line (line source) rather than a point when viewed over some time
interval. The drop-off rate for a line source is 3 dB(A) for each doubling of distance.

The propagation of noise is also affected by the intervening ground, known as ground absorption. A hard site
(such as parking lots or smooth bodies of water) receives no additional ground attenuation, and the changes
in noise levels with distance (drop-off rate) are simply the geometric spreading of the source. A soft site (such
as soft dirt, grass, or scattered bushes and trees) provides an additional ground attenuation value of

1.5 dB(A) per doubling of distance. Thus, a point source over a soft site would drop off at 7.5 dB(A) per
doubling of distance.

2.2 Fundamentals of Vibration

Groundborne vibration consists of oscillatory waves that propagate from the source through the ground to
adjacent structures. The frequency of a vibrating object describes how rapidly it is oscillating. The number of
cycles per second of oscillation is the vibration frequency, which is described in terms of hertz, abbreviated
hertz (Hz). The normal frequency range of most groundborne vibration that can be felt generally starts from
a low frequency of less than 1 Hz to a high of about 200 Hz.

While people have varying sensitivities to vibrations at different frequencies, in general they are most
sensitive to low-frequency vibration. Vibration in buildings caused by construction activities may be
perceived as motion of building surfaces or rattling of windows, items on shelves, and pictures hanging on
walls. Vibration of building components can also take the form of an audible low-frequency rumbling noise,
which is referred to as groundborne noise. Groundborne noise is usually only a problem when the originating
vibration spectrum is dominated by frequencies in the upper end of the range (60 to 200 Hz), and when the
structure and the construction activity are connected by foundations or utilities, such as sewer and water
pipes.

Although groundborne vibration is sometimes noticeable in outdoor environments, groundborne vibration is
almost never annoying to people who are outdoors (Federal Transit Administration [FTA] 2006). The
primary concern from vibration is the ability to be intrusive and annoying to local residents and other indoor
vibration sensitive land uses.

Vibration energy spreads out as it travels through the ground, causing the vibration level to diminish with
distance away from the source. High frequency vibrations reduce much more rapidly than low frequencies,
so that low frequencies tend to dominate the spectrum at large distances from the source. Discontinuities in
the soil strata can also cause diffractions or channeling effects that affect the propagation of vibration over
long distances. When vibration encounters a building, a ground-to-foundation coupling loss will usually
reduce the overall vibration level. However, under certain circumstances, the ground-to-foundation coupling
may also amplify the vibration level due to structural resonances of the floors and walls.

Vibration levels are usually expressed as single-number measure of vibration magnitude, in terms of velocity
or acceleration, which describes the severity of the vibration without the frequency variable. The peak
particle velocity (PPV) is defined as the maximum instantaneous positive or negative peak of the vibration
signal, usually measured in inches per second (in/sec). Since it is related to the stresses that are experienced
by buildings, PPV is often used in monitoring of blasting vibration.

Vibration-sensitive receivers are generally considered the same as noise-sensitive receivers, but may also
include historical structures, laboratories, research facilities, and similar facilities. All vibration-sensitive
receivers in the vicinity of the project are typical residential uses. There are no special uses or historic
structures affected by the project.
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3.0 APPLICABLE STANDARDS

3.1 City of San Diego Municipal Code
Section 59.5.0404 of the City’s Noise Abatement and Control Ordinance states that:

A. It shall be unlawful for any person, between the hours of 7:00 p.m. of any day and
7:00 a.m. of the following day, or on legal holidays as specified in Section 21.04 of the
San Diego Municipal Code, with exception of Columbus Day and Washington’s
Birthday, or on Sundays, to erect, construct, demolish, excavate for, alter or repair any
building or structure in such a manner as to create disturbing, excessive or offensive
noise. . ..

B. [I]t shall be unlawful for any person, including the City of San Diego, to conduct any
construction activity so as to cause, at or beyond the property lines of any property
zoned residential, an average sound level greater than 75 decibels during the 12-hour
period from 7:00 a.m. to 7:00 p.m.

The project construction would be restricted to between the hours of 7:00 a.m. and 7:00 p.m. and
construction noise levels may not exceed 75 dB(A) Leqa2) as assessed at or beyond the property line of a
property zoned residential.

3.2 Vibration

Based on best available data, impacts for hydraulic breakers, or hammers, and other non-transient sources
such as those associated with project construction shall be considered significant if the PPV exceeds
0.2 in/sec.

The threshold for blasting vibration impacts, as established by the U.S. Bureau of Mines, is 2.0 in/sec PPV at
the closest structure. Additionally, as required by the County of San Diego Fire Code, pre- and post-blast
inspections for building damage would be conducted by the blasting contractor prior to the first blast.

3.3 Multiple Species Conservation Program Subarea Plan

The City of San Diego’s Multiple Species Conservation Program (MSCP) and Multi-Habitat Planning
Area (MHPA) adjacency requirements, as well as associated guidelines produced by the U.S. Fish and
Wildlife Service, require that noise be limited to a level not to exceed an hourly limit of 60 dB(A) Leq or the
average ambient noise level, whichever is greater, at the edge of MHPA habitat during the, identified
sensitive species breeding season of February 1 to September 15.

4.0 EXISTING CONDITIONS

The project site is located in a developing area that consists primarily of residential development and open
space. A majority of the project site is surrounded by open space. The nearest circulation element roadway is
Carmel Valley Road, which is approximately 2,800 feet to the north. Local residential streets are located in
the newly constructed single family residential neighborhood to the northeast. However, these local streets
only provide access to the neighborhood and do not carry a significant amount of traffic. Existing noise levels
on the project site would be similar to an open space and single family residential neighborhood, which are
relatively quiet. Distant vehicle traffic on Carmel Valley Road is the main transportation-related noise
source. The existing traffic volume and speed for Carmel Valley Road were obtained from the San Diego
Association of Governments Traffic Forecast Information Center (SANDAG 2019). Based on an existing
traffic volume of 26,800 and a speed of 50 mph on Carmel Valley Road, using FHWA algorithms, it was
calculated that the existing vehicle traffic noise level on the project site is approximately 57 CNEL
(Attachment 1).
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5.0 METHODOLOGY

5.1 Noise Formulas and Calculations

Noise impacts from construction are a function of the noise generated by equipment, the distance to and
sensitivity of nearby land uses, and the timing and duration of the noise-generating activities. Noise levels
from construction activities are typically considered as point sources and would drop off at a rate of -6 dB(A)
per doubling of distance over hard site surfaces, such as streets and parking lots. The drop-off rate would be
approximately -7.5 dB(A) per doubling of distance for soft site surfaces, such as grass fields and open terrain
with vegetation (FTA 2006).

The magnitude of construction noise impacts depends on the type of construction activity, the noise level
generated by various pieces of construction equipment, the duration of the activity, and the distance between
the activity and noise sensitive receivers. As shown in Table 1, maximum noise levels from construction
equipment range from approximately 70 dB(A) to 90 dB(A) at 50 feet from the source (Federal Highway
Administration [FHWA] 2008). The noise levels vary for each type of equipment, as equipment may come in
different sizes and with different engines. Construction equipment noise levels also vary as a function of the
activity level or duty cycle. In a typical construction project, the loudest short-term noise levels are those of
earth-moving equipment under full load, which are on the order of 85 to 90 dB(A) at a distance of 50 feet
from the source.

Typical construction projects, with equipment moving from one point to another, work breaks, and idle time,
have long-term noise averages that are lower than louder short-term noise events, such as revving an engine
to maximum revolutions per minute during a heavy load and a piece of equipment moving from one end of
the project site to the other after completing a task. Additionally, due to the dynamic nature of a
construction site, noise levels are calculated from the center of the activity.

Noise impacts from construction were calculated using the FHWA road construction noise model, version 1.1
(RCNM). RCNM is a national model based on the noise calculations and extensive construction noise data
compiled by the FHWA. The predictions originated from the Environmental Protection Agency and FTA
noise level database, and an Empire State Electric Energy Research Corporation Guide, which utilized an
“acoustical usage factor” to estimate the fraction of time each piece of construction equipment is operating at
full power (i.e., its loudest condition) during a construction operation. The maximum noise levels in the
model represent the A-weighted maximum sound level (Limax), measured at a distance of 50 feet from the
construction equipment, which is converted to an Leq by RCNM through the incorporation of the acoustical
usage factor.

The ground absorption factor accounts for typical increases or decreases of sound level, depending upon the
ground condition between the source and receiver. An acoustically “hard” site has a ground absorption factor
of “0.” Acoustically hard sites include surfaces such as pavement, bare hard-tamped ground, water, ice, and
other surfaces with high reflectivity. A higher ground factor defines more absorptive ground, such as
vegetation or tilled and loose soil. Additionally, an acoustically “hard” site provides the most conservative
results.
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Table 1

Typical Construction Equipment Noise Levels

Noise Level at 50 Feet Typical Duty

Equipment [dB(A) Leq] Cycle
Auger Drill Rig 85 20%
Backhoe 80 40%
Blasting 94 1%
Chain Saw 85 20%
Clam Shovel 93 20%
Compactor (ground) 80 20%
Compressor (air) 80 40%
Concrete Mixer Truck 85 40%
Concrete Pump 82 20%
Concrete Saw 90 20%
Crane (mobile or stationary) 85 20%
Dozer 85 40%
Dump Truck 84 40%
Excavator 85 40%
Front End Loader 80 40%
Generator (25 kilovolt amps or less) 70 50%
Generator (more than 25 kilovolt amps) 82 50%
Grader 85 40%
Hydra Break Ram 90 10%
Impact Pile Driver (diesel or drop) 95 20%
Insitu Soil Sampling Rig 84 20%
Jackhammer 85 20%
Mounted Impact Hammer (hoe ram) 90 20%
Paver 85 50%
Pneumatic Tools 85 50%
Pumps 77 50%
Rock Drill 85 20%
Roller 74 40%
Scraper 85 40%
Tractor 84 40%
Vacuum Excavator (vac-truck) 85 40%
Vibratory Concrete Mixer 80 20%
Vibratory Pile Driver 95 20%
SOURCES: Federal Highway Administration 2008; Federal Transit Administration 2006.

5.2 Vibration Formulas and Calculations

A quantitative assessment of potential vibration impacts from construction activities, such as blasting, pile-
driving, vibratory compaction, demolition, drilling, or excavation, may be conducted using the following
equations (FTA 2006; Caltrans 2013).
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Damage Assessment

Vibration impacts from normal equipment to structures may be estimated at any distance from the following
equation:

PPVequip = PPVyer X (25/D)15

Where:  PPVequip is the peak particle velocity in in/sec of the equipment adjusted for distance, PPVt
is the reference vibration level in in/sec at 25 feet as shown in Table 2, and D is the distance
from the equipment to the receiver.

Table 2
Typical Construction Equipment Vibration Levels
Peak Particle Velocity at 25 feet
Equipment (inches per second)

Large Bulldozer 0.089
Caisson Drill 0.089
Trucks 0.076
Mounted Impact Hammer 0.089
SOURCE: Federal Transit Administration 2006

For blasting, PPV is defined by the following equation:

PPV=K(D/\W)m

Where: PPV is the peak particle velocity in in/sec, D is the distance between the shot and the nearest
dwelling in feet, W is the total weight of explosive per a minimum of 8-millisecond delay in
pounds, and the constants K and m are called site factors.

Based on Ground Vibration Monitoring for Construction Blasting in Urban Areas, which reports on blast
monitoring conducted in San Diego County for various roadway projects across the County, the average K
factor in San Diego is 714, and based on the U.S. Bureau of Mines recommendation, m, the vibration decay
with distance, is -1.6 (Caltrans 2001). As these formulas are empirically based and well documented, they
are considered appropriate for assessing point vibration sources with normal propagation conditions.

As discussed in Section 3.2, the thresholds for hydraulic breakers, or hammers, and other non-transient
sources such as those associated with project construction is a PPV greater than 0.2 in/sec. The threshold for
blasting vibration impacts, as established by the U.S. Bureau of Mines, is 2.0 in/sec PPV at the closest
structure.

Note that there are no special buildings (i.e., concert halls, television studios, recording studios, auditoriums
or theatres) located in the project area; as such, the additional vibration and noise impact levels for these
types of structures are not discussed in this report.

Annoyance Assessment

The root mean square (RMS) of a vibration is relative to the PPV; thus, vibration impacts to humans due to
annoyance or interference with vibration-sensitive activities are estimated based on the following equation:

RMS = PPVx (V2)/2

However, isolated events such as blasting, pile driving, and impact hammering are not evaluated for RMS
impacts due to the very short duration between each impact and the separation of the vibration event from
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the following event. Thus, annoyance due to blasting, pile driving, and impact hammering is not assessed in
this analysis.

6.0 GROUNDBORNE VIBRATION AND NOISE IMPACTS TO RESIDENTIAL RECEIVERS

Construction activities produce varying degrees of ground vibration, depending on the equipment and
methods employed. However, with a few exceptions, ground vibrations from typical construction activities
very rarely reach levels high enough to cause damage to structures. Noise and vibration generated by
general construction activities associated with the project were assessed in the Subarea Plan EIR; thus,
excavation and other general construction activities are not assessed in this analysis. The noise and
vibration analysis presented in this report is focused on the recently identified options for rock removal,
including hammering, drilling, and blasting. As with noise, vibrations are attenuated by distance. The
vibrations that would be produced by hammering, drilling, and blasting would travel relatively short
distances as compared to noise; thus, this analysis is focused on the receivers located northeast of the project
site (see Figure 3). The nearest receivers are the single-family homes associated with the Heritage Bluffs
project, which is currently under construction and will be occupied once construction on this project begins.
The nearest receptor is (will be) located approximately 175 feet northeast of the nearest hammering, drilling,
and blasting location.

6.1 Impact Hammering

Noise

Mounted hydraulic impact hammers would be used to remove the top of the rock formation. Hydraulic
hammers used for rock breaking are assumed to operate at maximum power for approximately 20 percent of
a given hour (FHWA 2008). A loader/backhoe would likely be used to clear broken concrete and would have a
utilization factor of approximately 40 percent. Rock breaking with hydraulic hammers is calculated to
generate maximum noise levels on the order of 90 dB(A) at 50 feet. Assuming two hydraulic hammers and
one loader/backhoe are operating for a full hour, hydraulic-hammer rock breaking would generate hourly
noise levels of 86 dB(A) Leq at 50 feet. Based on standard point source propagation noise levels, at the
nearest residential property line 175 feet to the northeast, noise levels would attenuate to 75 dB(A) Leq,
which is the City’s applicable construction noise level limit. Thus, it is not anticipated that hammering
would exceed City standards.

Vibration

According to the FTA, vibration levels associated with the use of mounted impact hammers are 0.089 in/sec
PPV at 25 feet, as shown in Table 2. Using FTA’s recommended procedure for applying a propagation
adjustment to these reference levels, vibration levels would exceed Caltrans-recommended threshold

(0.2 in/sec PPV) at distances of 14 feet or less from a mounted hydraulic hammer. Vibrations at various
distances are shown in Table 3. The nearest residence is approximately 175 feet from the nearest point of
hydraulic hammering; thus, vibration levels are anticipated to be 0.005 in/sec PPV. Therefore, vibration
levels would not exceed 0.2 in/sec PPV from hydraulic hammering at local residences, and impacts
associated with vibration from hydraulic hammering would be less than significant.



Mr. Alex Plishner
Page 12
November 1, 2019

Table 3
Predicted Hydraulic Hammering Vibration Levels
Distance to Construction Impact Predicted Potential
Non-rippable Rock Criteria Vibration Level Significant
(feet) (in/sec PPV) (in/sec PPV) Impact
5 0.995 Yes
10 0.352 Yes
11 0.305 Yes
12 0.268 Yes
13 0.2 0.237 Yes
14 ’ 0.212 Yes
15 0.191 No
20 0.124 No
25 0.089 No
175 — nearest residence 0.005 No
in/sec = inches per second; PPV = peak particle velocity

6.2 Drilling

Noise

As an alternative to hammering, drilling may be used to prepare the boreholes for explosives. While the
numbers and diameters of the boreholes are dependent on the actual blasting process, the noise levels
generated by a rock drill would not vary. According to the FHWA, a rock drill typically generates maximum
noise levels of 85 dB(A) Leq at 50 feet. As discussed previously, this is reduced by the actual time the
equipment is generating the maximum noise in a given hour. Based on the FHWA data, a rock drill
generates the greatest noise levels approximately 20 percent of an hour. Thus, a single rock drill would
generate an hourly noise level of 78 dB(A) Leq at 50 feet. Assuming the use of a rock drill and a
loader/backhoe are operating for a full hour, rock drilling operations would generate hourly noise levels of
80 dB(A) Leq at 50 feet. Based on standard point source propagation noise levels, at the nearest residential
property line 175 feet to the northeast, noise levels would attenuate to 69 dB(A) Leq, which is less than the
City’s applicable construction noise level limit of 75 dB(A) Leq. Therefore, it is not anticipated that
hammering would exceed City standards, and impacts would be less than significant.

Vibration

According to the FTA, vibration levels associated with the use of rock drills are estimated to generate
0.089 in/sec PPV at 25 feet, which is the same level as the hydraulic impact hammer (Table 2).
Consequently, vibration levels generated by rock drilling would be the same as those shown in Table 3.
Therefore, vibration levels from rock drilling would not exceed 0.2 in/sec PPV at local residences, and
impacts would be less than significant.

6.3 Blasting

Noise

Blasting involves drilling boreholes and placing small amounts of explosives in each hole. By limiting the
amount of explosives in each hole, the blasting contractor can limit the fraction of the total energy released
at any single time, which can limit noise and vibration levels. When explosive charges detonate in rock,
almost all of the available energy from the explosion is used in breaking and displacing the rock mass.
However, some blast energy escapes into the atmosphere as a sequence of airborne sound waves, a
phenomenon known as “air blast over-pressure.” These sound waves are very low frequency, below the
audible range. Very high blast over-pressure levels can rattle or in some cases break windows. However, air-
blast over pressure rarely reaches levels that could cause building damage with modern blasting practices.
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According to the FHWA, within the audible frequency range, a blast generates maximum noise levels on the
order of 101 dB(A) Lmax. However, the total time for a blast would be a fraction of a minute and only one
blasting event would occur in a given hour. Consequently, hourly noise levels from blasting are calculated at
74 dB(A) Leq at 50 feet, and would not exceed 75 dB(A) Leq at the nearest residence. Therefore, blasting noise
levels would not exceed the City’s noise level limit for construction, and impacts would be less than
significant.

Vibration

Vibration levels associated with blasting are site-specific and are dependent on the amount of explosive
used, soil conditions between the blast site and the receptor, and the elevation where blasting would take
place (specifically, how far below surface elevation where bedrock would be encountered). At the current
stage of project design, a blasting and monitoring plan has not been completed; thus, specifics, such as the
explosive, blasting quantities, and exact locations, have not been identified. However, it can be assumed all
blasting locations would be within the boundaries of the non-rippable rock, and to be conservative, all the
non-rippable rock is considered a blasting location. Consequently, noise and vibration impacts from blasting
are calculated from the nearest location of the non-rippable rock to the nearest receiver, which is
approximately 175 feet to the northeast (see Figure 3).

As with noise, while almost all of the available energy from an explosion is used in breaking and displacing
the rock mass, a small portion of the energy is released in the form of vibration waves that radiate away
from the charge location. The strength, or ‘amplitude,” of the waves reduces as the distance from the charge
increases. The rate of amplitude decay depends on local geological conditions, but can be estimated with a
reasonable degree of consistency, which allows regulatory agencies to control blasting operations by means
of relationships between distance and explosive quantity.

The explosive charges used in mining and mass grading are typically wholly contained in the ground. Based
on extensive research conducted by the U.S. Bureau of Mines and the Office of Surface Mining, universities,
and private groups, vibration standards, vibration damage criteria, seismographs standards, and techniques
to predict and control blast vibrations have been developed that greatly reduce the risk of off-site impacts
from blasting. These methods and techniques are incorporated into blasting and monitoring requirements of
the County Fire Code.

Based on the Supplemental Blasting Analysis prepared for the Heritage Bluffs project (Helix 2015), using an
assumption of 0.5 pounds of explosive material required per ton of material removed and a typical granite
weight of 166.5 pounds per cubic foot, or 2.25 tons per cubic yard, a typical shot designed to break up

10 cubic yards of material (typical truck load) would require about 11.25 pounds of explosive charge. The
explosive would be detonated at each hole in a sequence with at least 8 milliseconds delay between charges
to limit the total amount of vibration generated by the explosive fire at any one time.

Ranges of vibration levels have been predicted at various distances from potential blasting sites for
quantities of explosives ranging from 0.25 pound to 12 pounds per charge weight. The range of vibration
levels in this analysis is due primarily to the quantity of explosive, as all other parameters were held
constant. As shown in Table 4, at the nearest residence, blasting is predicted to generate vibration levels
ranging from 0.06 in/sec PPV (from a 0.25-pound charge) to 1.34 in/sec PPV (from a 12-pound charge).
Calculations are based on a receiver distance of 175 feet, which is the approximate distance to the nearest
receiver from a potential blasting location.

The resulting PPV from blasting can be decreased through best engineering practices used by professional,
licensed, blasters, including, but not limited to, orienting the progressions of the charges away from receivers,
decreasing confinement of the explosive energy, increasing spatial distribution of the charges, and increasing
time of energy release or detonation. The County of San Diego Fire Code includes a minimum energy release
time for individual charges of 8 milliseconds to limit vibrations. Additionally, empirical data has shown that
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delays of as little as 5 milliseconds can minimize vibration in very close blasting situations (10 to 25 feet)
(Bender 2007).

Table 4
Predicted Blasting Vibration Levels by Charge Weight

Distance to Predicted Vibration Level by Charge Weight
Non-Rippable Rock (in/sec PPV)
(feet) 12 Ib. 10 Ib. 8 Ib. 4 1b. 2 1b. 11b. 0.5 Ib. 0.25 1b.

10 130.93 113.16 94.66 54.37 31.23 17.93 10.30 5.92

50 9.97 8.62 7.21 4.14 2.38 1.37 0.78 0.45

100 3.29 2.84 2.38 1.37 0.78 0.45 0.26 0.15

150 1.72 1.49 1.24 0.71 0.41 0.24 0.14 0.08

175 — nearest 1.34 1.16 0.97 0.56 032 | 018 | 011 0.06

residence
200 1.08 0.94 0.78 0.45 0.26 0.15 0.09 0.05

in/sec = inches per second; PPV = peak particle velocity; 1b. = pounds
NOTE: Bold numbers indicate an exceedance of 2.0 in/sec PPV, which would be considered an impact.

As shown in Table 4, the nearest receiver located 175 feet to the northeast of the proposed blasting locations
1s not anticipated to be exposed to vibration levels in excess of 2.0 in/sec PPV. Although a project-specific
blasting plan and exact amount of explosive needed is not known at this time, the project would comply with
the County Fire Code and would implement all feasible vibration reduction strategies, including conducting
pre- and post-construction surveys of the nearest residence to any blast. The project would also monitor
blasting vibrations and overpressure levels, the results of the monitoring would be used to reduce charge
weights, increase timing between charges, or other appropriate measures as required to reduce vibrations
from blasting. Furthermore, the proposed blasting activities would be subject to the following County Fire
Code (County of San Diego 2017) and City requirements:

1. Per Section 59.5.0404 of the City’s Noise Abatement and Control Ordinance, construction, including
blasting, shall be prohibited between the hours of 7:00 p.m. and 7:00 a.m., or on Sundays, or on legal
holidays as specified in Section 21.04 of the San Diego Municipal Code, with exception of Columbus
Day and Washington’s Birthday.

2. The blasting contractor shall obtain a permit from the Fire Chief of the City of San Diego per the
requirements of Section 53.01 of the Municipal Code.

3. Blasting activities would follow guidance provided in the General Blasting Management Plan that
would include an estimate of air blast overpressure and vibration levels of each shot at the nearest
structure. A preliminary General Blasting Management Plan is included as Attachment 2. Blasting
shall not commence until the City and Sherriff’s Department has approved the General Blasting
Management Plan.

4. Each blast shall be monitored and recorded with an air blast over-pressure monitor that is located
outside the nearest residence to the blast.

5. The City project engineer shall review the request for each blast to verify blasting only of material that
requires blasting.

6. To verify compliance with the blasting vibration limitations, all blasting operations shall be monitored
with a seismograph located at the nearest structure. All seismograph reports shall be submitted to the
City.

7. The City shall require a one-time notice in writing for each blast to the local fire agency and dispatch
center and to all residences, including mobile homes, and businesses within 300 feet of potential minor
blast locations. The notice shall be given not less than 24 hours, but not more than one week, before
each blasting operation.
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8. If any measure identified cannot be complied with, the project contractor shall obtain a City-approved
noise consultant to perform noise and vibration monitoring until all measures can be complied with.

The noise consultant shall conduct noise and vibration measurements at the nearest residence(s). The
noise measurements shall be conducted for the duration of construction activities that do not comply
with all measures. The noise consultant shall have the authority to stop work if noise levels exceed the
City standards for construction (Section 59.5.0404 of the City’s Noise Abatement and Control
Ordinance), or exceed applicable vibration limits as defined in this report. At the conclusion of
monitoring, the noise consultant shall prepare a letter report summarizing the measurements and
findings, including any measures used to reduce noise and vibrations levels. The report shall include
all measurement and calculation data used in determining impacts and resolutions and submitted to
the Director of Community Development.

Implementation of these strategies would further ensure that vibrations from blasting would not exceed
2.0 in/sec PPV at the nearest residence, and impacts would be less than significant.

7.0 NOISE IMPACTS TO MULTI-HABITAT PLANNING AREA

MHPA lands are those that have been included within the City’s MSCP Subarea Plan for habitat
conservation. These lands have been determined to provide the necessary habitat quality, quantity, and
connectivity to sustain the unique biodiversity of the San Diego region. MHPA lands are considered by the
City to be a sensitive biological resource that can be indirectly impacted by noise. MHPA lands are located
immediately adjacent to and on the project site. An MHPA Boundary Line Adjustment is proposed that
would remove minor encroachment areas and add un-disturbed on-site habitat not currently in the MHPA
into the preserve (Figure 4). The occupied MHPA habitat is subject to an hourly limit of 60 dB(A) Leq or the
average ambient noise level, whichever is greater, at the edge of habitat during the identified sensitive
species breeding season of February 1 to September 15.

As discussed in Sections 5.1 through 5.3, impact hammering, rock drilling, and blasting generate noise levels
of 86, 80, and 74 dB(A) Leq at 50 feet, respectively, and could therefore indirectly impact the adjacent habitat
should construction and blasting activities occur during the breeding season. However, the Biological
Technical Report prepared for the project determined that the project would be consistent with all of the
MSCP MHPA Land Use Adjacency Guidelines, including guidelines for noise. Per the MSCP MHPA Land
Use Adjacency Guidelines, if coastal California gnatcatcher is present within the MHPA, construction noise
levels at the MHPA boundary shall not exceed 60 A-weighted decibels. Additionally, development adjacent to
the MHPA has been designed to minimize noise impacts to coastal California gnatcatcher. A benefit of the
project design is the MHPA is at a lower elevation than the entire project site; therefore, it is not anticipated
that the MHPA will be impacted by excessive noise.

If you have any questions about the results of this analysis, please contact me at (619) 308-9333 x177 or
jfleming@reconenvironmental.com.

Sincerely,

Jessica Fleming
Associate Environmental Analyst

JLF:jg:sh
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W. Demonstration of Capability
The following is a list of previous projects of similar character successfully completed by Tom C. Dyke Drilling
and Blasting Company:

Harmony Grove Phase |

Residential Development, Escondido, CA
Sukut Construction Inc

Project Manager: Todd Gunnell 714.461.1017

Black Mountain Ranch Phase VI

Residential Development, San Diego, CA

Pinnick, Inc.

Project Superintendent: Mike Severtson 619.921.2167

East Clusters 11

Residential Development, San Diego, CA

Pinnick, Inc.

Project Superintendent: Mike Severtson 619.921.2167

Harmony Grove Phase |1

Residential Development, Escondido, CA

Pinnick, Inc.

Project Superintendent: Mike Severtson 619.921.2167

Heritage Bluffs 11

Residential Development, San Diego, CA

Pinnick, Inc.

Project Superintendent: Mike Severtson 619.921.2167

The following is a list of the Supervisors to be employed by Tom C. Dyke Drilling and Blasting, Inc. for the
Avion Project:

Mike Burkett employed by Tom C. Dyke Drilling and Blasting, Inc. since May of 1975 as Drilling and Blasting
Superintendent and Blaster. Licensed State of California Blaster since December 1975.

Anthony J. Corirossi employed by Tom C. Dyke Drilling and Blasting, Inc. since July 1996 as Blasters Helper
and Blaster. Licensed State of California Blaster since February 1998.

Chad Bartley employed by Tom C. Dyke Drilling and Blasting, Inc. since August 2002 as Blasters Helper and
Blaster. Licensed State of California Blaster since December 10, 2012.






















































ATTACHMENT C

GENERAL PLAN FOR
BLAST WARNING

BLAST SIGNAGE

GENERAL PLAN FOR
BLASTING COMPLAINTS



GENERAL PLAN FOR BLAST WARNING

All personnel working in the blasting area will be notified at the beginning of the
work shift of the impending blast.

All residences or businesses within 600 feet or less will be notified in writing two
days prior to blasting. Any residence requesting additional notification on the day of
the blast will be notified by phone prior to blasting.

Prior to firing a shot, all persons in the danger area will be warned of the blast and
be ordered to a safe distance from the area. A competent flagger will be posted at
all access points to the danger area. The flaggers will be equipped with radios and
will be in constant contact with the blaster in charge.

Blasts shall not be fired without a signal and definite assurance that all surplus
explosives are in a safe place, all persons and vehicles are at a safe distance or
under sufficient cover and that adequate warning has been given.

The warning signal will be given by use of a compressed air horn, and will be clearly

audible at the most distant point in the blast area. The following signals will be
used;

WARNING SIGNAL
5 minutes prior to the blast signal A series of 6 long audible Signals

BLASTING SIGNAL
1 minute prior to the shot A series of short audible signals

ALL - CLEAR SIGNAL
Following inspection of the blast area  One prolonged audible signal

Blasting signals will be posted at one or more conspicuous locations and all
employees shall be made familiar with the signals and instructed accordingly.

The "ALL CLEAR” signal will not be sounded until the licensed blaster has made a
thorough, visual inspection of the blast area for misfires.
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